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CASE REPORT
In 1942, Jaffe and Lichtenstein1 coined the term
aneurysmal bone cyst to identify a specific entity
consisting of an expanding bony lesion with 
a vascular lining and a soap-bubble radiologic 
appearance. An aneurysmal bone cyst is an un-
common, benign bone lesion that affects the
metaphyses of the long bones, the spine, and 
the pelvis.2,3 Only 2–6% of such lesions involve
the skull. From 1960 to 2004, approximately 70
aneurysmal bone cysts of the skull were reported
in the literature.4–10 Most cases occurred in the
first 2 decades of life. Only four cases were diag-
nosed in the 5th decade, and one was diagnosed
in the 7th decade of life.
Imaging studies to evaluate aneurysmal bone
cysts include plain radiography, computed to-
mography (CT), and magnetic resonance imag-
ing (MRI). CT and MRI show fluid–fluid levels,
which may help in the differential diagnosis. In
addition, the multidirectional section capability of
MRI helps in planning surgery.
We present a 54-year-old woman with a rapidly
enlarging aneurysmal bone cyst in the left occip-
ital region. We describe the CT and MRI appear-
ances of the mass, as well as its surgical treatment.
Case Report
A 54-year-old healthy woman presented with a
rapidly enlarging mass on the left side of the oc-
cipital region that caused tenderness for 2 weeks.
The patient had hypertension, which was not
regularly treated. She had a vaginal tumor of un-
determined nature and had undergone surgery
13 years ago.
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Aneurysmal bone cysts are benign bone tumors that most commonly occur in people younger than 30
years. The cysts are most often found in the metaphyses of long bones and rarely affect the skull. We pres-
ent a 54-year-old woman with a rapidly enlarging mass in the left occipital region that caused tenderness
for 2 weeks. Computed tomography (CT) revealed an expansile, osteolytic lesion with characteristic soap-
bubble appearance and fluid–fluid levels. Magnetic resonance images showed a dark rim surrounding the
lesion, as well as multilocular spaces with fluid–fluid levels. The tumor was soft, fragile, and pulsatile dur-
ing surgery. The patient was treated with en bloc resection of the tumor with cranioplasty. Follow-up CT 5
months later showed no evidence of recurrence. [J Formos Med Assoc 2007;106(3):255–259]
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Physical examination revealed a pulsating mass
in the left occipital region that was about 4 cm 
in diameter. No neurologic deficit was found.
Because the patient was in her 6th decade, bony
metastasis to the skull was suspected first. A gyne-
cologic work-up was performed and revealed a
small uterine myoma.
Imaging studies included plain radiography,
CT, and MRI. A Towne view of the skull revealed
a round, well-demarcated, osteolytic lesion on the
left side of the occipital bone that corresponded
to the palpable mass (Figure 1). Brain CT was
performed and demonstrated an expansile, oste-
olytic bone lesion with characteristic soap-bubble
appearance and fluid–fluid levels. The center of
the lesion was eccentric to the cranium. It caused
more erosion of the inner table than of the outer
table (Figure 2). MRIs showed a 3.8 × 3.5 × 3 cm
nodule encapsulated in a thin rim of low signal
intensity. The nodule compressed the occipital
lobe of the brain parenchyma and displaced the
galea extracranially. Most of the internal contents
of the nodule had low signal intensity on T1-
weighted images and high signal intensity on T2-
weighted images. Also observed were multilocular
spaces with fluid–fluid levels, which had high sig-
nal intensity on T1-weighted images and inter-
mediate signal intensity on T2-weighted images.
These were found in the dependent portions, 
indicating hemorrhage. The nodule was heterge-
neously enhanced after an injection of gadolinium
diethylenetriaminepentaacetic acid, with sparing
of the spaces (Figure 3).
The preoperative work-up led to a differential
diagnosis of meningioma or bony metastasis.
Surgery was performed with local excision and
cranioplasty. After exposure, the tumor was found
to be extradural and appeared soft, fragile, and
dark red. It bled easily. The outer layer of the dura
could not be separated from the tumor. The trans-
verse sinus was just caudal to the tumor. Local ex-
cision was done. A 6×5cm bony defect was created
to completely remove the lesion with a tumor-
free margin. The bone defect was covered by
means of cranioplasty. Follow-up CT 5 months
later showed no evidence of recurrence, and no
sequelae were noted.
On gross pathology, the nodule showed mi-
crocystic spaces filled with blood, with a solid tex-
ture (Figure 4). Microscopy revealed cystic spaces
of various sizes that contained blood. These were
embedded in the loose fibroblastic stroma, with
foci of osteoid matrix. The stroma was composed
Figure 1. Towne view of the skull shows a geographic,
round osteolytic lesion on the left side of the occipital bone.
Figure 2. Nonenhanced computed tomography demon-
strates a heterogeneous, osteolytic, expansile nodule of
soft-tissue attenuation on the left side of the occipital
bone. The inside of the nodule has a soap-bubble appear-
ance, fluid–fluid levels (arrowheads), and evidence of scalp
involvement.
of spindle cells, proliferative capillaries, multinu-
cleated giant cells, and reactive new-bone forma-
tion. No component of other tumors, such as
fibrous dysplasia, was found. Primary aneurys-
mal bone cyst was the final diagnosis.
Discussion
Aneurysmal bone cysts are uncommon benign
bone tumors. They seldom affect the skull. The
coexistence of an aneurysmal bone cyst and a
companion lesion is consistent with the concept
that a precursor tumor or event (e.g. trauma) leads
to local hemodynamic changes. Trauma, other be-
nign processes of the skeleton (e.g. chondroblas-
toma, chondromyxoid fibroma, osteoblastoma,
giant-cell tumor, fibrous dysplasia), and, infre-
quently, some malignant tumors (e.g. osteosar-
coma, chondrosarcoma, hemangioendothelioma)
appear to be important in the pathogenesis of
some aneurysmal bone cysts.5,6,9
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Figure 3. (A) Axial nonenhanced T2-weighted spin-echo magnetic resonance imaging shows a hyperintense nodule
eroding both the inner and outer tables of the skull. A thin rim of low signal intensity capsule surrounds the nodule (large
arrowheads). The image shows spaces with fluid–fluid levels (small arrowheads), which have intermediate signal intensity
in the dependent portions. (B) Sagittal T1-weighted spin-echo image obtained after an injection of gadolinium diethylene-
triaminepentaacetic acid shows heterogeneous strong enhancement of the nodule. The spaces that had fluid–fluid levels
in (A) are not enhanced (black arrowheads). The transverse sinus in (B) is just caudal to the tumor (white arrowhead).
A B
Figure 4. Pathology. (A) On gross examination, the nodule shows microcystic spaces filled with blood, with a solid tex-
ture. (B) On microscopic evaluation, the nodule has cystic spaces of various sizes that contain blood. These are embed-
ded in the loose fibroblastic stroma, with foci of osteoid matrix.
Plain radiographs of aneurysmal bone cysts
in the skull typically reveal osseous expansion
with involvement of the inner and outer tables
and intracranial extension. On CT scans, aneurys-
mal bone cysts appear as well-demarcated, mul-
tiloculated, osteolytic lesions. Fluid–fluid levels
are sometimes apparent when the patient is mo-
tionless for a few minutes. MRI easily depicts ad-
ditional information about the internal septa, it
completely delineates the margin of the lesion as
a rim of low signal intensity, and demonstrates
fluid–fluid levels.
MRI helps in further identifying hemorrhage
in its various stages. In the hyperacute stage, when
a hematoma has formed for less than 24 hours,
intracellular oxyhemoglobin appears with inter-
mediate signal intensity on both T1- and T2-
weighted images. On days 1–3 of the acute stage,
intracellular deoxyhemoglobin appears hypo-
intense on both T1- and T2-weighted MRIs. In
the early subacute stage, when the hematoma is
older than 3 days, intracellular methemoglobin
appears hyperintense on T1-weighted images and
hypointense on T2-weighted images. After 7 days,
in the late subacute stage, extracellular methe-
moglobin is hyperintense on both T1- and 
T2-weighted MRIs. After 2 weeks, hemosiderin
may form a hypointense rim on T2-weighted 
images.11,12
Hematoma may contain blood products of
different stages and have variable appearances.
In our patient, spaces in the dependent portions
had high signal intensity on T1-weighted imag-
ing and intermediate signal intensity on T2-
weighted imaging. This finding may indicate
sedimentation of blood components. In nonde-
pendent portions of the spaces, the intermediate
and high signal intensity observed on T1- and
T2-weighted MRI, respectively, indicates water
content. On nuclear medicine study, the aneurys-
mal bone cyst has hot uptake.5,7,11,13,14
Imaging findings are not deterministic. How-
ever, they can help in the preoperative differenti-
ation of benignancy and malignancy. On plain
radiographs, the margin of bone tumors may 
indicate the benign or malignant nature of the
lesions. Lesions with well-demarcated margins
or thin, sclerotic margins indicate a slow-growing
nature and relative benignancy, whereas a per-
meated or moth-eaten appearance of the margin
may indicate fast growth and malignancy.3
Plain images of an aneurysmal bone cyst usu-
ally show a well-defined margin, which is com-
patible with its benign nature. CT scanning offers
details about the bony architecture and enables
anatomic correlation. MRI reveals detailed inter-
nal contents of the cyst, with fluid–fluid levels,
hemorrhage, a hypointense circular rim surround-
ing the entire lesion (which correlates with the
pathologic finding of a fibrous capsule), and
strong enhancement that indicates hypervascu-
larity. The cavernous blood-filled cysts are not
true vascular channels because they do not con-
tain an endothelium. They are related to the CT
and MRI findings of multiple granular spaces of
various sizes with fluid–fluid levels. Other bone
lesions with bleeding in the cystic component may
also show fluid–fluid levels on MRI. Examples
include giant-cell tumor, chondroblastoma, telan-
giectatic osteosarcoma, and malignant fibrous
histiocytoma.5,7,13–15
En bloc resection of the tumor with cranioplasty
is the treatment of choice and is usually curative.
Preoperative embolization reduces bleeding dur-
ing surgery.4 In patients in whom complete surgi-
cal excision is not possible, radiation therapy may
be performed. However, the recurrence rate is high.
An aneurysmal bone cyst is a lesion that sel-
dom involves the skull and rarely occurs in old
age. Clinical findings are usually characterized by
local swelling with tenderness. Pulsation of the
lesion can be observed when it breaks through
the inner table of the cranium, as in our patient.
Patients have neurologic deficits when the tumor
directly compresses the cranial nerve or brain
parenchyma.
Preoperative differentiation of an aneurysmal
bone cyst from another osteolytic lesion is diffi-
cult. However, MRI shows the detailed character-
istics of the tumor, which include a multiloculated,
expansile bony lesion with fluid–fluid levels in
one or more granular spaces and a hypointense
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circular rim surrounding the entire lesion. In this
respect, MRI should be considered the diagnostic
tool of choice. When a lesion with soap-bubble
appearance and fluid–fluid levels is found in 
the calvaria, an aneurysmal bone cyst should be
considered, even if the patient is relatively old.
Complete resection of the lesion with sufficient
tumor-free margins is the primary treatment to
prevent recurrence.
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